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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a laser beam from leaking out of 
the optical scanning device by a simple mechanism. 

SOLUTION: Plural permanent magnets 5 are arranged on a rotary polygon 
mirror 3 and an electromagnet 6 is arranged above them across a slight 
gap. The permanent magnets 5 and electromagnet 6 attract eaqh other 
magnetically to attract each other wherever the rotary polygon mirror 3 
stops, and the rotary polygon mirror 3 is positioned so that a laser beam L 
reflected by the rotary polygon mirror 3 leaks out of an optical housing by 
traveling in the opposite direction to its regular scanning direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source section which emits light in a laser beam, and the deflecting system which 
deflects the flux of light from this light source section, The optical element which carries out image 
formation of the flux of light by which was equipped with the rotating polygon and the deviation scan 
was carried out with this polariscope to a scan layer-ed, Are light-scanning equipment which consists of 
optical housing which contains them, and at least one permanent magnet is arranged on the top face of 
the above-mentioned rotating polygon. Leave few clearances in the upper part, arrange at least one 
electromagnet, and the polarity of the electromagnet produced by energizing in the polarity of the top 
face of the above-mentioned permanent magnet and the coil of the above-mentioned electromagnet is 
made into a different polarity. Light-scanning equipment which makes it the description as it pays well 
by the above-mentioned permanent magnet and mutual magnetism, and makes it stop by the position 
and comes to obtain the above-mentioned rotating polygon, when it energizes on the above-mentioned 
electromagnet. 

[Claim 2] Light-scanning equipment of claim 1 characterized by to have carried out incidence of the 
physical relationship of the above-mentioned electromagnet and the above-mentioned permanent 
magnet from the above-mentioned light source section, and to consider as the arrangement which stops 
the above-mentioned rotating polygon in the location from which the flux of light reflected in respect of 
the above-mentioned rotating polygon is the location which cannot reach a scan layer-ed, and the flux 
of light of laser does not leak out of the above-mentioned optical housing. 

[Claim 3] Image formation equipment which is image formation equipment of the electrophotography 
method which carried the scan optical equipment of a publication in above-mentioned claim 2 as a 
photographic filter, and makes it the description as it becomes impossible to carry out only in the 
condition of not energizing the energization to the coil of the above-mentioned electromagnet on the 
above-mentioned deflecting system and the motor for a photo conductor drive. 

[Claim 4] Image formation equipment of claim 3 characterized by having the mode which can choose as 
arbitration whether it energizes to the coil of the above-mentioned electromagnet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment of the 
electrophotography method which uses light-^scanning equipment and this as protection-frorrHight 
equipment. 
[0002] 

"[Description of the PrioFArt] Like the erector of the~light-scalfning Equipment whicIT consists of the - 
light source section which emits light in a laser beam, the deflecting system which deflects the laser 
beam from the light source section, an optical element which carries out image formation of the beam by 
which was equipped with the rotating polygon and the deviation scan was carried out with the 
polariscope to a scan layer-ed, and optical housing which contains them, in case the quiescence optical 
properties on a scan layer-ed (a quiescence beam diameter, quiescence beam power, etc.) are measured, 
at least that of arbitration needs to fix laser beam light soon on a scan layer-ed. Usually, although the 
deflecting system (polygon motor) of light-scanning equipment did not have the function to position, it 
was not difficult to rotate the field of a rotating polygon in the deflecting system which uses a ball 
bearing as bearing, and to hold a laser beam by the position. 

[0003] However, with high resolution-ization of the electrophotography equipment in recent years, high 
rotation-ization of deflecting system also progresses and the object of friction of the bearing dynamic 
pressure type [ little ] (oil, air, etc.) is put in practical use. In this type of bearing, it is very difficult to 
hold a rotating polygon by the position on the property that little friction is, in case the property of the 
quiescence beam on a scan layer-ed is measured for this reason, a beam cannot be held in a certain 
location, but the workability of the measurement like an erector and adjustment gets worse, and, also in 
time, loss is large. 

[0004] On the other hand, in the image formation equipment of an electrophotography method, although 
laser does not usually emit light in the condition that the photo conductor has stopped, a serviceman 
etc. may make light emit compulsorily for maintenance and adjustment, and laser may become being in a 
lighting condition with as by failure of the control strip of laser. At this time, when the long duration 
exposure of the laser beam is carried out at a stopped photo conductor, a possibility that a laser beam 
may enter is also in the eyes of a serviceman or a user from the problem that local fatigue arises in a 
photo conductor, and the aperture for beam outgoing radiation of light-scanning equipment. Although 
there is also equipment with which the device which shades light is established in order to prevent these, 
the demand of a cost cut is increasing also with electrophotography equipment, and development of the 
cheap protection-frorrHight equipment of cost is desired by the easiest possible device. 
[0005] In addition, if the conventional technique as this kind of protection-frorrHight equipment is 
mentioned, in JP,5-27718,U, the structure which intercepts laser at the time of disconnection of an 
optical unit is indicated, but since a laser beam is not intercepted when not removing an optical unit 
from a body, there are photo conductor fatigue when it means that the laser beam lit up with as by 
malfunction, and a problem that where of fear of contamination of an eye is when a serviceman carries 
out business, without removing an optical unit. Moreover, although it is the device which intercepts a 
laser beam in the technique of the indication to JP,5-79524,U according to closing motion of closing 
motion covering of a laser beam printer, since some housing is used as the elastic section, there is a 
problem of it becoming impossible to shade, when this is damaged by fatigue etc. 

[0006] This invention is what was made in view of the above-mentioned conventional trouble, and aims 
at offering the light-scanning equipment which can prevent a laser beam leaking out of light-scanning 
equipment by the easy device, and the image formation equipment using this. 
[0007] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the light-scanning 
equipment applied to claim 1 among this inventions The light source section which emits light in a laser 
beam, and the deflecting system which deflects the flux of light from this light source section, The 
optical element which carries out image formation of the flux of light by which was equipped with the 
rotating polygon and the deviation scan was carried out with this polariscope to a scan layer-ed, Are 
light-scanning equipment which consists of optical housing which contains them, and at least one 
permanent magnet is arranged on the top face of the above-mentioned rotating polygon. Leave few 
clearances in the upper part, arrange at least one electromagnet, and the polarity of the electromagnet 
produced by energizing in the polarity of the top face of the above-mentioned permanent magnet and 
the coil~6f the above-mentioned electromagnet is~macle~ihtd a different polarity? When it energizes on 
the above-mentioned electromagnet, it is made into the description, as it pays well by the above- 
mentioned permanent magnet and mutual magnetism, and it is made to stop by the position and comes 
to obtain the above-mentioned rotating polygon. That is, a rotating polygon is positioned by the 
magnetism by which the permanent magnet arranged on the top face of a rotating polygon and the 
electromagnet in the upper part pay well, and the condition is held. 

[0008] The light-scanning equipment of this claim 2 is characterized by to have carried out incidence of 
the physical relationship of the above-mentioned electromagnet and the above-mentioned permanent 
magnet from the above-mentioned light source section, and to consider as the arrangement which stops 
the above-mentioned rotating polygon in the location from which the flux of light reflected in respect of 
the above-mentioned rotating polygon is the location which cannot reach a scan layer-ed, and a laser 
beam bundle does not leak out of the above-mentioned optical housing. 

[0009] The image formation equipment applied to claim 3 among this inventions is image formation 
equipment of the electrophotography method which carried the scan optical equipment of a publication 
in above-mentioned claim 2 as a photographic filter, and it makes it the description, as it becomes 
impossible to carry out only in the condition of not energizing the energization to the coil of the above- 
mentioned electromagnet on the above-mentioned deflecting system and the motor for a photo 
conductor drive. That is, only when image formation equipment is in a standby condition, even if 
positioned the rotating polygon to the position, it makes it a laser beam not reach a scan layer-ed and 
laser is incorrect-on, as protecting at the time of activities (cleaning inside equipment, check, jam 
processing, etc.) whose servicemen's and users' look in of image formation equipment, and local fatigue 
of the photo conductor in a standby condition are prevented, they are carried out. 
[0010] The image formation equipment concerning this claim 4 cancels the function to position a 
rotating polygon when it judges that it is characterized by having the mode which can choose as 
arbitration whether it energizes to the coil of the above-mentioned electromagnet, namely, a user and a 
serviceman do not need to make a rotating polygon position in the state of anticipated use, and only 
when there is need, it enables it to operate a function. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a 
drawing below. The perspective view and drawing 2 which show the 1st operation gestalt of the light- 
scanning equipment which drawing 1 requires for this invention are the side elevation of this important 
section. The light-scanning equipment shown in drawing 1 consists of the laser unit 1 which emits light 
in a laser beam, the deflecting system 2 which deflects the laser beam L from the laser unit 1, an ftheta 
lens 4 which carries out image formation of the laser beam L in which the deviation scan was carried out 
by the rotating polygon 3 of deflecting system 2 to a scan layer-ed, and optical housing which contains 
these and which is not illustrated, two or more permanent magnets [ top / rotating-polygon 3 ] 5 ... is 
arranged, and few crevices are vacated for the upper part, and the electromagnet 6 is arranged. As for 
the magnetic substance of an electromagnet 6, and 8, seven in drawing is [ this coil and 9 ] the control 
drive circuits of the energization to a coil 8. 

[0012] It is made for the scanning direction of normal to have not leaked [ laser beam / L / which paid 
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well mutually even if it has made the inferior surface of tongue of N pole and an electromagnet 6 into 
the south pole for the top face of a permanent magnet 5 like illustration so that these permanent 
magnets 5 and an electromagnet 6 may pay well by magnetism, and the rotating polygon 3 stopped in 
which location, and was reflected by the rotating polygon 3 ] in a beam out of optical housing toward 
hard flow. That by which the beam L1 in drawing 1 goes to hard flow, and L2 are the usual scan light. In 
addition, although ****** [ the number of permanent magnets 5 / one ], since balance turns into that 
the very precise rotating polygon 3 is imbalanced, it is desirable to consider as the location which 
allotted even pieces to the vertical angle of a rotating polygon 3, and maintained balance. 
[0013] Drawing 3 is the important section perspective view showing the 2nd operation gestalt of the 
light-scanning equipment concerning this inventionrThis operation gestalt is am example which positions 
two rotating polygons 3 at an angle of predetermined. Since it changes whenever the location of the 
permanent magnets 5a and 5b which allotted by using a different polarity on the rotation polyhedron 3 
as a top face changes the sense of the current which flows in the coil 8 of an electromagnet 6, the 
incident angle of the laser beam L from the laser unit 1 to the reflector of a rotating polygon 3 changes, 
and it can carry out adjustable [ of the reflective direction ] if needed. 

[0014] Drawing 4 is the important section perspective view showing the 3rd operation gestalt of the 
light-scanning equipment concerning this invention. This example makes only one piece the permanent 
magnet 5 on a rotating polygon 3, three electromagnets 6 are formed, and it enables it to have 
positioned the rotating polygon 3 in a different location of three places by energizing by turns, 
respectively. Of course, only the number of locations to position can arrange an electromagnet 5, and 
the include angle of a rotating polygon 3 can be changed. 

[0015] Namely, what is necessary is to arrange only the number in the increase of an electromagnet, and 
a corresponding location, when a laser beam L wants to make into several places the location which 
carries out incidence on a scan layer-ed that what is necessary is just to arrange an electromagnet and 
a permanent magnet 6 corresponding to the location of a laser beam L, in order at least for 
predetermined one on a scan layer-ed to carry out incidence of the laser beam L soon. 
[0016] The sectional view and drawing 6 which show the configuration of image formation equipment 
with common drawing 5 are the decomposition perspective view showing the configuration of the same 
common light-scanning equipment, the inside of drawing 5 , and 10 — a photo conductor and 11 — a 
development counter and 12 — for an imprint machine and 15, as for a sheet paper cassette and 17, a 
fixing assembly and 16 are [ an electrification machine and 13 / a photographic filter and 14 / a medium 
tray and 18 ] power units. As the light-scanning equipment 19 formed in the photographic filter 13 is 
shown in drawing 6 , the laser unit 1, deflecting system (polygon motor) 2, the rotating polygon 3, and 
the ftheta lens 4 grade are contained in the optical housing 20. 

[0017] The example of a timing diagram of operation of the image formation equipment at the time of 
adding the configuration of above-mentioned light-scanning equipment is shown in this light-scanning 
equipment 1 9 at drawing 7 . In the condition that the polygon motor 2 is not energizing (drive), energize 
on an electromagnet 6 and it is made to function as protection-from-light equipment, and the 
energization to an electromagnet 6 is stopped at the time of image formation, and it cancels a 
protection-from-light function so that it may not become the hindrance of rotation of the rotating 
polygon 3 of the polygon motor 2. That is, energization to an electromagnet 6 is made off like illustration 
at the energization and coincidence to the polygon motor 2, and it is made not to bar rotation of a 
rotating polygon 3. The drive motor of a photo conductor 10 is rotated after that, and it enables it to 
start the warning of an image. When stopping the drive motor of a photo conductor 10, energization to 
the polygon motor 2 is made off at it and coincidence, and energization to an electromagnet 6 is set to 
ON, and a protection-from-light function is revived. 

[0018] The example of a flow chart in the mode which chooses whether drawing 8 is energized to the 
coil of an electromagnet is shown, and drawing 9 shows the timing diagram of actuation by the flow of 
drawing 8 R> 8. namely, the thing for which an operator operates a protection-from-light function — 



choosing (step 1) — it judges whether the polariscope 2 is operating (step 2), and if it is not operating, 
after energizing to a polariscope 2, it energizes also to an electromagnet 6 immediately, a protection- 
from-light function is operated, the energization to a polariscope 2 is intercepted in an instant, and, also 
after that, a protection-fronrHight condition is maintained to a rotation halt of a rotating polygon 3 (step 
3). Moreover, if the polariscope 2 is operating, a protection-fronrHight function will be operated at the 
same time actuation of image formation etc. is completed and the energization to a polariscope 2 is 
canceled (step 4). That is, while deflecting system 2 is driven for a moment since it is possible that the 
physical relationship of magnetism of an electromagnet 6 and a permanent magnet 5 is far from fully 
acting even if it energizes to an electromagnet 6, while deflecting system 2 suspends actuation of step 3 
of drawing 8 arid a protection-fronrHight function is not committed, either, and the rotating polygon 3 is " 
rotating by inertia, it energizes on an electromagnet 6, and it enables it to make it function effectively. 
[0019] 

[Effect of the Invention] Since it is considering as the structure of positioning a rotating polygon by the 
magnetism by which the permanent magnet arranged on the top face of a rotating polygon and its upper 
electromagnet pay well in the light-scanning equipment of claim 1, it is effective in it becoming possible 
to make the reflector of a rotating polygon into the predetermined sense, and to make it stop by 
changing the location of an electromagnet. 

[0020] Since the laser beam which carried out incidence from the light source section, arid reflected the 
field of a rotating polygon in the light-scanning equipment of claim 2 arranges the permanent magnet 
and electromagnet of a rotating polygon so that the reflector of a rotating polygon may be held to the 
sense which cannot reach a scan layer-ed When deflecting system has stopped, even if laser emits light 
in addition to the equipment of above-mentioned claim 1, and common effectiveness, it is effective in it 
being possible to prevent a laser beam leaking out of optical housing by the easy device. 
[0021] The function to carry the light-scanning equipment of claim 2 as a photographic filter, and to 
position a rotating polygon to predetermined in the image formation equipment of claim 3 Since it is 
made to operate only when image formation equipment is in a standby condition and he is trying for a 
laser beam not to reach a scan layer-ed when the deflecting system of light-scanning equipment and 
the motor for a photo conductor drive are not in an energization condition namely, both Even if laser is 
incorrect-on at this time, it is effective in the ability to protect at the time of an activity whose 
serviceman and user look into the interior of image formation equipment, and prevent local fatigue of a 
photo conductor. 

[0022] Since discharge of the function to be in a standby condition, and to position a rotating polygon in 
the image formation equipment of claim 4 when it is not necessary to position a rotating polygon can be 
chosen, it is effective in it being possible to make consumed electric power small compared with the 
time of using the function to position a rotating polygon in addition to the equipment of above- 
mentioned claim 3 and common effectiveness. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the 1st operation gestalt of the light-scanning equipment 
concerning this invention. 

[Drawing 2] It is the side elevation of this important section. 

[Drawing 3] It is the important section perspective view showing the 2nd operation gestalt of the light- 
scanning equipment concerning this invention. 

[Drawing 4] It is the important section perspective view showing the 3rd operation gestalt of the light- 
scanning equipment concerning this invention. 

[Drawing 5] It is the sectional view showing the configuration of common image formation equipment. 
[Drawing 6] It is the decomposition perspective view showing the configuration of common light- 
scanning equipment. 

[Drawing 7] It is the timing diagram of the image formation equipment of drawing 6 at the time of adding 
the configuration of the light-scanning equipment concerning this invention of operation. 
[Drawing 8] In actuation of the image formation equipment of drawing 6 at the time of adding the 
configuration of the light-scanning equipment concerning this invention, it is the flow chart in the mode 
which chooses whether it energizes to the coil of an electromagnet. 
[Drawing 9] It is the timing diagram of actuation by the flow of drawing 8 . 
[Description of Notations] 

1 Laser Unit 

2 Deflecting System 

3 Rotating Polygon 

4 FTheta Lens 

5 f 5a, 5b Permanent magnet 

6 Electromagnet 

7 Magnetic Substance 

8 Coil 

9 Control Drive Circuit 

10 Photo Conductor 

1 1 Development Counter 

12 Electrification Machine 

13 Photographic Filter 

14 Imprint Machine 

15 Fixing Assembly 

16 Sheet Paper Cassette 

1 7 Medium Tray 

18 Power Unit 

19 Light-Scanning Equipment 

20 Optical Housing 
L, L1, L2 Laser beam 
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.-5BBSBBU &B©»3i*©*«B*ftB6a-B-B 
[0011] 

imwonmomm «T*sfiB©*B©»»«BB& 

BBbTttBT*. Hltt*BBU**#j£SSB©» 

i ©*«»»& w-tbbb. m 2 \tm&m<Dmmm-e& 
z>. 0 1 t^-r^3fcss«. u— tftf-Aft*3tr* 

U— tfan y hit, U— • tfa~ y h l ^©U—Sfk* 
-AL£fllfa-r-5<Ifrg§2 <h, fi!fa§§2©|H]iE#ffig|3 

t^f 0 1/>X4t, £ns£iRitt*-SB*1*J«&*A 

gTE5 • • -aBBBLTJ&D, 4fc-£-©±3ffc:ttflia>fc 

[0 0 12] C nSMBE 5 6 ttlAC i 0 

3*«t*®{iST#ll:LTfeS^JC§l€r^^, @te#fBB 
3 T'Slft Lfc U— tf tT- A L rt5jBg©£S75fa £ «i£7J 
I4^K3^V». t£3*a C?y> ;?©^ k*— A #Bft& ^ <fc 
•?{CLT&<5>„ 01 4>©k'— AL 1 
©. L 2*»a#©^ftJtT*«. 



(3) 

[0 0 13] 03tt*SS9!»;:fSS7fr£lEgB©S62©^ 

*lS*3SWJEO.ft«T2^r3f*t«*ie) , r<&«T»*. > 
_-IBl£$B* 3 ±£S&3fittfc±ffi K UTElfcMii 
'55a, 5 b©ttBA«. BB5 6 ;P8 KWnSB 

«©fl£*Bo«A5BfcB;b*©T, iHite#E^3© 

KttBlCftf 51^— tfi-«y.h 1*»601/- !fk*-AL 
[0 0 14] 0 4«*^W(r«-S>^^S£B©^3©^ 

MBBs^rBBfl-BBT**. mfc^mm 

3lO*Ai55*lfO*tl, B%56£3fltt 

tt. ^-n^nxst^att-r-s ^ t-vmm^mm 3^3^ 

ffi©&&£{SBfC&fift&T££«J:'5f::LT&-5. *>* 
«fcBft»bfct»teB©R£tt*«5 5fciEBU 

m&.&wm 3 ©a^^as 

[0 0 15] EP*, S^aEB±©0f5t©eBH^— !fk 
20 -AL^AWSt^tll «m5<h*^mH6*l/-if 
t*-AL©feBtr*ff£:LTEB^n«J:<. SfcBjfeB 
B±TU-tfe-ALtfABT4ttfi*»#BrfcUfc^ 
i£a, -t©ft«^««'5*«L. 2*J6T<5&BICEB 

[0016] 0 5 \*~%LtotmmMmw(Dmj&*:mr 
B6ttni;<-««)ft3tjfe3iESB©*riE&*"r 

1 2 1 3 1 4 «^^g§, 1 5 

«^*§§, 16«^t7h. 17tt*SKhH'. 1 
30 8tt«BBBT**. B3tSl 3^B»fc3tjtaBBl 
9tJ, 06 tw^-r«t5tC3t*/N^v>-^2 OrttCl^— tf 
a-yM. BlfilSS (#Ua*>^E-^) 2, 0g^S^ 
3, f 6> 1^>X 4 IgdtiKiirtLT *S. 
[0 0 17] C©7t^*gB19t, ±a!©7t^^Sfi 
©«j££tt*raUfc«£©HB^J*gB©»if£*-f A^ 1 ^ 
- h«SJ^0 7 (C^-To #U a*>^-^ 2-««a« (Bit) s 

t«bs*. ia^^«^'jrf> ; E-^2©[5]te#js 
'j zs>^-9 2 ^©a« t mmizmmft 6 -s©att^^- 

7it, Hie^BB3©lHieS:«5tf^^J:'5Jc-r-5. * 
©^IC^«:1 0©^ft' ; E-^^lHlfe5-&. H^©^1M: 

±-s-B-*t#tt. ■^ntiwiP$n#u=r> : E-^2'N.©a 

[0 0 1 8] 0 811 BB5©3-f;^a«T**»536> 
^I^tSt- K©7D-f t - hM^L. 09«0 
so 8©7P-(r«tStbf^©^'f A^r— h^r^-T. EP^v 
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(4) 

5 ' 6 

mU^m^3<Dmm^±^jmM^^ _(AW JP2] §gg&©{|Jp0T&3. 

3) . «3t»2*»fP»UT^titf. HflM^© [0 3] #»9ifc«S3tej£38«©»2<D|S«»»£ij* 

»f^j&«*7bT«3tS2'soa«*»*i»sn*i:raKft: -rgaw&iSBT?**. - 

yy3©Wll «ft«2*«ffjl:U 7^>g«tEt><» . io TBW.*MBBT»S. 

i*«#*.&ft5©T, i§iRigg2*-i»K»iL, [06] -«sw^j6aEge©flifi!t&*-r^«i^«0T 

«3 3&«i«*TI§HEbTlr»*t€rk:««5 6fcii«bT3S 

*Wfc«H6Si**ii**-C**«J:5fc-r*. [0 7] *56M"t:«**ji3iES«o«lia*#lniL/fc*^ 

[0 0 19] ©0 6©jS#»^e©l!i^^rrA5 Lj f-hTfe<5. 

[36E©3&*] Bi*ai©^4SBtC*3^Ttt, 0g [08] 

<tOS»ffi*Bf3tO|«iJ#KUTff±S-e:*Ci*«pIfi6K [09] 08©7P-(r c fc^ibf^©^'1 ; A^-v- hT& 

JiSilf^M^S. -5. 

[0 0 2 0] *#«2©*j£SEg«fc*l>T«:, [«F^O»W] 

A. MfaSjWfclkLT^* "f^JtbTfe. .5. 5a, 5b 
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[0 0 2 1] SI*5l3«DiB«»J«ft«K:*lr»Ttt, tt* 
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